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Abstract: In order to reveal the influence of time delay on the continuous damping control (CDC)
suspension system’ s control strategy and facilitate the selection of control strategies, the
differences between different control strategies for CDC semi-active suspensions under time delay
effect were explored by combining theoretical analysis, simulation and experimental research.
Firstly, a mechanical constitutive model for CDC dampers was established based on data-driven
modeling method, and the model was verified through bench test. Then, based on the two
degrees of freedom vehicle semi-active suspension model, four representative control strategies
were developed, including the sky-hook damping control, linear quadratic optimal control, sliding
mode variable structure control, and fuzzy control. Finally, a vehicle simulation model of CDC
semi-active suspension closed-loop control system with time delay effect was established by using
Matlab/Simulink and CarSim joint simulation, and the dynamic characteristics of different control
strategies of CDC semi-active suspension under time delay effect were analyzed. The results

showed that when the time delay was small, the four control strategies could still effectively
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control the system. With the increase of time delay, the sky-hook damping control and sliding

mode variable structure control obviously deteriorated, while the linear quadratic optimal control

and fuzzy control changed little. Overall, the comprehensive performance of the fuzzy control

strategy is optimal under the effect of time delay factors.

Keywords: semi-active suspension; continuous damping control damper; mechanical constitutive

model; control strategy; time delay effect
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